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Key indicators: single-crystal X-ray study; T = 1 50 K; mean cr(C-C) = 0.004 A; 
R factor = 0.052; wR factor = 0.128; data-to-parameter ratio = 18.2. 



Mo Ka radiation T = 150 K 

fi = 0.08 mrrr 1 0.15 x 0.11 x 0.11 mm 

Data collection 

Bruker SMART APEX CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2013) 

T min = 0.73, r max = 0.99 

Refinement 

R[F 2 > 2o(F 2 )} = 0.052 
wR(F 2 ) = 0.128 
S = 1.10 
4230 reflections 
232 parameters 

Table 1 

Hydrogen-bond geometry (A, °). 

Cg2 and Cgi are the centroids of the C4-C9 benzene and C16-C21 phenyl 
rings, respectively. 



28152 measured reflections 
4230 independent reflections 
3882 reflections with / > 2cr(/) 
R in . = 0.053 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.34 e A~ 3 

A,o min = -0.26 e A~ 3 



D-H-A 


D—H 


H- ■ A 


D-A 


D-H-A 


Nl-Hl-02' 


0.94 (3) 


1.98 (4) 


2.892 (3) 


163 (3) 


C15-H15-02' 


0.95 


2.49 


3.261 (3) 


138 


C18-H18- ■ Ol" 


0.95 


2.59 


3.209 (4) 


123 


C1-H1C-Q3 1 " 


0.98 


2.91 


3.696 (3) 


138 


C12-H12- ■ -Cg2' 


1.00 


2.78 


3.661 (3) 


147 


Symmetry codes: (i) 


x, y, z — 1; (ii) — x - 


h 2, y + 1. -Z + | 


(iii) x - 1, -y - 


4, -z + 1. 



The title molecule, C21H20N2O2, exists in the solid state in the 
'extended' form. The crystal packing consists of ribbons of 
molecules extending parallel to c and associated via N— 
H- ■ O and weak C— H- ■ O hydrogen bonds. C— H- ■ -tt 
interactions are also present. 

Related literature 

For general clinical use of nonsteroidal anti-inflammatory 
drugs (NSAIDs) and Naproxen®, see: Merlet et al. (2013); 
Khanna et al. (2006); Bhaduri et al. (1995); Dharmani et al. 
(2004). For common side effects of NSAIDs, see: Neeraj et al. 
(2010); Asif (2009); Parmeshwari et al. (2009). 



Data collection: APEX2 (Bruker, 2013); cell refinement: SAINT 
(Bruker, 2013); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL2013 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: WinGX (Farrugia, 2012) and PLATON 
(Spek, 2009). 

The authors thank Tulane University, Manchester Metro- 
politan University and Erciyes University for supporting this 
study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SJ5356). 
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Experimental 

Crystal data 

C21H20N2O2 
M, = 332.39 
Orthorhombic, P2 l 2 l 2 l 
a = 10.3754 (17) A 



b = 32.519 (5) A 
c = 5.0615 (8) A 
V = 1707.7 (5) A 3 
Z = 4 
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R. Albayati 

1 . Comment 

Anti-inflammatory drags are widely prescribed in clinical practice to treat a broad range of diseases associated with 
inflammatory processes (Merlet et al, 2013). Naproxen, (S)-(+)-6-methoxy-a-methyl-2-naphthaleneacetic acid, is a non- 
steroidal anti-inflammatory drug used in painful inflammatory rheumatic and certain non-rheumatic conditions (Khanna 
et al, 2006; Bhaduri et al, 1995; Dharmani et al, 2004). As with other common non-steroidal anti-inflammatory drags 
(NSAIDs), Naproxen has been reported to be associated with a number of undesirable effects, which in particular include 
gastrointestinal (GI) toxicity (Neeraj et al, 2010). These reports confirm that gastrointestinal side-effects are due to the 
presence of a free carboxylic group (Asif 2009). Therefore, temporary masking or manipulation of the acidic group in 
NSAIDs are promising means to reduce or to abolish the GI toxicity due to the local action mechanism (Parmeshwari et 
al, 2009). Based on such facts, the title compound has been prepared. 

In the title molecule (Fig. 1), the naphthalene ring system (C2-C11) is essentially planar with an r.m.s. deviation of 
0.003 A and makes a dihedral angle of 77.57 (12)° with the terminal phenyl ring (C16-C21). 

In the crystal structure, the molecules exist in the "extended" form. The packing consists of ribbons of molecules 
extending parallel to c (Fig. 2) and associated via N — H— O and weak C — H— O hydrogen bonds (Table 1 and Fig. 3). In 
addition, C — H— p interactions are observed (Table 1). 

2. Experimental 

A mixture of 244 mg (1 mmol) of 2-(6-methoxynaphthalen-2-yl)propanehydrazide and benzaldehyde 106 mg (1 mmol) in 
30 ml ethanol with few drops of glacial acetic acid as a catalyst was refluxed for 5 h. After the reaction mixture was 
cooled to ambient temperature, the excess solvent was evaporated under vacuum and the resulting solid product was 
filtered off, washed with cold ethanol and recrystallized from ethanol to afford high quality, clear colourless blocks (M.p. 
453 - 455 K) in a good yield 79%.. 

3. Refinement 

The amino H atom was located in a difference Fourier map and was refined with (7i S0 (H) = 1.2C/ cq (N). C-bound H atoms 
were positioned geometrically and allowed to ride on their parent atoms with C — H = 0.95 - 1.00 A, with (7i S0 (H) = 1.2 or 

1.5UUQ- 

Computing details 

Data collection: APEX2 (Broker, 2013); cell refinement: SAINT (Broker, 2013); data reduction: SAINT (Broker, 2013); 
program(s) used to solve structure: SHELXTL (Broker, 2013); program(s) used to refine structure: SHELXL2013 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farragia, 2012); software used to prepare material for 
publication: WinGX (Farragia, 2012) and PLATON (Spek, 2009). 
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Figure 1 

Perspective view of the title molecule with 50% probability displacement ellipsoids. 




Figure 2 

The hydrogen bonding (dotted lines) viewed along the a axis of the title compound. 
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Figure 3 

Packing viewed along the c axis showing the ribbon like structure with intra-ribbon C — H-0 hydrogen bonds. 
iV'-[(f)-Benzylidene]-2-(6-methoxynaphthalen-2-yl)propanohydrazide 

Crystal data 



C21H20N2O2 
M r = 332.39 
Orthorhombic, P2i2i2i 
Hall symbol: P 2ac 2ab 
a = 10.3754(17) A 
Z> = 32.519(5) A 
c = 5.0615 (8) A 
V= 1707.7 (5) A 3 
Z=4 



F(000) = 704 

D* = 1.293 MgnT 3 

Mo ATa radiation, 1 = 0.71073 A 

Cell parameters from 9954 reflections 



(9 = 2.3-28.2° 
^ = 0.08 mnr 1 
T= 150K 

Block, clear colourless 
0.15 x 0.11 x 0.11 mm 



Data collection 




28152 measured reflections 
4230 independent reflections 
3882 reflections with/> 2o(I) 
R mt = 0.053 

^max 28.3 , &rmn 2.1 

fc = -13->-13 
£=-43^42 
/ = -6->6 



Secondary atom site location: difference Fourier 
map 

H atoms treated by a mixture of independent 
and constrained refinement 



w = 1/[IW) + (0.04 16P) 2 + 1.3067P] 

where P = (F 0 2 + 2F c 2 )/3 
(Mo) m *< 0.001 
Ap max = 0.34 e A" 3 
A/w = -0.26 e A~ 3 
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Special details 

Experimental. The diffraction data were obtained from 3 sets of 400 frames, each of width 0.5° in co, colllected at <p — 
0.00, 90.00 and 180.00° and 2 sets of 800 frames, each of width 0.45° in <p, collected at m = -30.00 and 210.00°. The scan 
time was 25 sec/frame. 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement on F 1 for ALL reflections except those flagged by the user for potential systematic errors. 
Weighted 7?-factors wR and all goodnesses of fit S are based on F 1 , conventional 7?-factors R are based on F, with F set to 
zero for negative F 1 . The observed criterion of F 2 > aiF 1 ) is used only for calculating -7?-factor-obs etc. and is not 
relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large as those 
based on F, and _/?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, 
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01- 


-Cl 
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01- 
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C18— C19 




1.384 (5) 
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C2— Cll 1.416(4 

C2— C3 1.370(4; 

C3— C4 1.422(4 

C4— C9 1.424(4; 

C4— C5 1.422 (4 

C5— C6 1.369 (4 

C6— C7 1.423 (4; 

C7— C12 1.517(4; 

C7— C8 1.372 (4; 

C8— C9 1.419(4; 

C9— CIO 1.416(4 

CIO— Cll 1.365 (4 

C12— C13 1.540 (4 

C12— C14 1.532 (4 

CI 5— C16 1.469(4 

C16— C21 1.391(4 

CI 6— C17 1.405 (4; 

CI— 01— C2 117.7(2; 

N2— Nl— C14 119.9(2; 

Nl— N2— C15 114.7(2; 

C14— Nl— HI 122 (2) 

N2— Nl— HI 118(2) 

01— C2— Cll 113.6(3; 

01— C2— C3 125.8 (3; 
C3— C2— Cll 120.6(3 
C2— C3— C4 120.0 (3; 
C5— C4— C9 118.1(3; 
C3— C4— C9 119.7(3; 
C3— C4— C5 122.2 (3 
C4— C5— C6 120.8 (3 
C5— C6— C7 121.7(3; 
C6— C7— C12 118.6(3; 
C6— C7— C8 118.1(3; 
C8— C7— C12 123.2 (3 
C7— C8— C9 122.0 (3; 
C4— C9— CIO 118.1(3; 
C4— C9— C8 119.4(3; 
C8— C9— CIO 122.5 (3; 
C9— CIO— Cll 121.5(3 
C2— Cll— CIO 120.0(3 
C13— C12— C14 107.5 (2[ 
C7— C12— C14 110.9(2; 
C7— C12— C13 114.7(2; 

02— C14— C12 123.5 (2 
02— CI 4— Nl 123.4(2; 
Nl— C14— C12 113.1(2; 
N2— C15— C16 120.6(3 
C15— C16— C17 121.4(3 



C3— H3 0.9500 

C5— H5 0.9500 

C6— H6 0.9500 

C8— H8 0.9500 

CIO— H10 0.9500 

Cll— HI 1 0.9500 

CI 2— H12 1.0000 

CI 3— H13A 0.9800 

C13— H13B 0.9800 

C13— H13C 0.9800 

C15— H15 0.9500 

C17— H17 0.9500 

CI 8— HI 8 0.9500 

C19— H19 0.9500 

C20— H20 0.9500 

C21— H21 0.9500 

01— CI— H1B 109.00 

01— CI— H1C 110.00 

H1A— CI— H1B 109.00 

H1A— CI— H1C 109.00 

H1B— CI— H1C 109.00 

C2— C3— H3 120.00 

C4— C3— H3 120.00 

C4— C5— H5 120.00 

C6— C5— H5 120.00 

C5— C6— H6 119.00 

C7— C6— H6 119.00 

C7— C8— H8 119.00 

C9— C8— H8 119.00 

C9— CIO— H10 119.00 

Cll— CIO— H10 119.00 

C2— Cll— Hll 120.00 

CIO— Cll— Hll 120.00 

C7— C12— H12 108.00 

C13— C12— H12 108.00 

C14— C12— H12 108.00 

C12— C13— H13A 109.00 

C12— C13— H13B 109.00 

C12— C13— H13C 109.00 

H13A— C13— H13B 109.00 

H13A— C13— H13C 110.00 

H13B— C13— H13C 109.00 

N2— C15— H15 120.00 

CI 6— CI 5— H15 120.00 

CI 6— CI 7— HI 7 120.00 

C18— C17— H17 120.00 

CI 7— CI 8— HI 8 120.00 
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CI 7 — C16 — C21 


118.6 (3) 




f l (\ PIO TTIO 

C 1 9 — C 1 8 — H 1 8 




1 OA AA 

120.00 


p 1 r p -1 /- p ^\ -1 

C15 — C16 — C21 


1 O A A /O \ 

120.0 (3) 




P 1 O P 1 A T T 1 A 

Cl8 — C19 — H19 




120.00 


C16— C17— C18 


120.1 (3) 




C20— CI 9— HI 9 




120.00 


C17— C18— C19 


120.9 (3) 




CI 9— C20— H20 




120.00 


C 1 8 — C 1 9 — C20 


1 1 A A /"> \ 

119.4 (3) 




PO 1 POA TTOA 

L21 — LzO — H20 




1 OA AA 

120.00 


p i r\ PO A P O 1 

C 1 9 — C20 — C2 1 


1 O A A \ 

120.4 (3) 




P 1 f P 11 T TO 1 

L16 — L21 — H21 




120.00 


L 1 6 — L2 1 — L20 


1 OA T ZO\ 

120.7 (3) 




PIA PO 1 TTO 1 

L20 — Lzl — H21 




1 OA AA 

120.00 


/ < 1 TT1A 

(Jl — LI — HI A 


1 1 A AA 

110.00 










p i Pjl rt^ p ") 

L 1 — 0 1 — L2 — L3 


A C / A \ 

-0.5 (4) 




C ' f~^H p 1 O PIO 

C 6 — C 7 — C 1 2 — C 1 3 




-176.7 (3) 


/"* 1 /"V 1 P O pi 1 

LI — L>1 — L2 — Lll 


178.8 (3) 




C6 — C7 — C 1 2 — C 1 4 




61.4 (3) 


Z" 1 1 yl TVT1 XTO Z" 1 1 C 

L14 — JN 1 — Nz — L15 


-176.1 (3) 




p o p "7 pio n i 

C8 — C7 — C12 — CI 3 




2.6 (4) 


X.T1 /"< 1 /I /AO 

JN z — JN 1 — L 1 4 — Uz 


5.6 (4) 




C8 — C / — C12 — C14 




1 1 A A /"}\ 

— 119.4 (3) 


xto xt 1 i /i rn 

N 2 — N 1 — L 1 h — L 1 2 


ni c /o\ 

-171.5 (2) 




C 7 — C 8 — C 9 — C4 




1 1 /A \ 

-1.3 (4) 


XT 1 X TO pi f P 1 /_ 

JN 1 — JN 2 — L 1 5 — L 1 6 


in/ a ZO\ 

-176.9 (2) 




p "7 PO /^A PI A 

C 7 — C 8 — C 9 — C 1 0 




1 "7 A C /O \ 

179.5 (3) 


p. 1 p -\ p -) C ' A 

Ol — C2 — C3 — C4 


179.6 (3) 




p A PA p 1 /\ p 1 1 

C4 — C9 — C 1 0 — C 1 1 




AO / A\ 

0.2 (4) 


pi i /~>o /^""j a 
C 1 1 — C2 — C3 — C4 


0.3 (4) 




C8 — C9 — C 1 0 — C 1 1 




1 /9.4 (3) 


(Jl — C2 — Cll — CIO 


1 ta o i^i \ 

-1/9.2 (3) 




C9 — C 1 0 — C 1 1 — C2 




-0.4 (5) 


C3 — C2 — C 1 1 — C 1 0 


0.1 (4) 




p ~i pio P1 A /^O 

C7 — C 1 2 — C 1 4 — 02 




31.6 (4) 


C2 — C3 — C4 — C5 


1 TO A /O \ 

178.9 (3) 




p "7 PIO p 1 /I XT1 

C 7 — C 12 — CI 4 — N 1 




1 f 1 O /O \ 

-151.3 (3) 


/"■o r^A r^ct 
C2 — C3 — C4 — C9 


f\ A i A \ 

— U.4 (4) 




C 1 3 — C 1 2 — C 1 4 — U2 




C\A A / A\ 

—94.4 (4) 


C3 — C4 — C5 — Co 


179.9 (3) 




C13 — C12 — C14 — JN 1 




82.6 (3) 


C9 — C4 — C5 — C6 


-0.8 (4) 




"KTO P 1 C P 1 Z' P 1 1 

N2 — C 1 5 — C 1 6 — C 1 7 




20.1 (5) 


P ~> p A p (\ p O 

C 3 — C4 — C 9 — C 8 


1 in a /■") \ 

-179.0 (3) 




TvTO p 1 C f " 1 /_ PO 1 

N 2 — L 1 5 — L 1 6 — L2 1 




1 /"i ~) /o \ 

-161.3 (3) 


C J — C4 — C9 — C 1 U 


a o 

0.2 (4) 




p | c p i /: p | -7 p 1 o 

L 1 j — L 1 o — L 1 / — L 1 8 




177.7 (3) 


PC P A PA PO 

C5 — C4 — C9 — C8 


1.6 (4) 




P O 1 P 1 /" P 1 T P 1 O 

C2 1 — C 1 6 — C 1 7 — C 1 8 




-0.9 (5) 


y^j — — — v i w 






Plfi Cl\ P?fl 




i /o.o ^ j ) 


C4— C5— C6— C7 


-0.4 (4) 




CI 7— CI 6— C21— C20 




0.0 (5) 


C5— C6— C7— C8 


0.7 (4) 




C16— C17— C18— C19 




0.7 (5) 


C5— C6— C7— C12 


180.0 (3) 




CI 7— CI 8— CI 9— C20 




0.5 (5) 


C6— C7— C8— C9 


0.2 (4) 




CI 8— CI 9— C20— C21 




-1.5 (5) 


CI 2— C7— C8— C9 


-179.1 (3) 




CI 9— C20— C21— C16 




1.2 (5) 


Hydrogen-bond geometry (A, °) 












Cg2 and Cg3 are the centroids of the C4-C9 benzene and C16-C21 phenyl rings, respectively. 






D—n-A 




D — H 


R-A 


D-A 


D—tt-A 


Nl— HI -02' 




0.94 (3) 


1.98 (4) 


2.892 (3) 


163 (3) 


C15— H15-02 1 




0.95 


2.49 


3.261 (3) 


138 


C18— H18-01" 




0.95 


2.59 


3.209 (4) 


123 


CI— HlC-C^3 m 




0.98 


2.91 


3.696 (3) 


138 


C12— H12-"Cg2' 




1.00 


2.78 


3.661 (3) 


147 



Symmetry codes: (i) x, y,z-\; (ii) -x+2, jH- 1/2, -z+3/2; (iii) x- 111, -y+ 1/2, -z+1 . 
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